The Australasian chernetid fauna is moderately well developed, with representatives of 36 genera currently described. Few genera, however, contain more than a handful of species, and many are inadequately defined with crucial details, such as the internal female genitalia, often unknown. The genus Sundochernes Beier 1932 is one of the larger genera of the region with 10 named species ranging from tropical south-eastern Asia to temperate southern Australia. A further species, doubtfully referred to the genus, was named from Brazil (Beier 1974a) . The type species Chelifer modiglianii Ellingsen 1911 was originally named from specimens collected in Sumatra (Ellingsen 1911) , and later recorded from Malaysia (Beier 1967a) . It was briefly redescribed, and illustrated for the first time, by Beier (1932) . Our examination of the syntypes revealed that some species attributed to Sundochernes were clearly not congeneric with S. modiglianii. The study presented here demonstrates that four species originally attributed to Sundochernes lack the diagnostic features of that genus, and alternative taxonomic arrangements should be sought. Through the study of a range of specimens of Troglochernes imitans Beier 1969 , we have been able to ascertain that three of these species, along with two other newly described Australian species, can be attributed to Troglochernes Beier 1969 rather than Sundochernes. We have also been able to demonstrate that Sundochernes grayi Beier 1976 belongs to a separate genus, here named Satrapanus, largely based upon the distinctive morphology of the female internal genitalia. The morphology of the spermathecae, which has been shown to be of significant value at the generic level within the Chernetidae (e.g., Vachon 1938; Muchmore 1974 Muchmore , 1975 Mahnert 1978) , provides support for the recognition of distinct genera.
METHODS
The specimens examined for this study are lodged in the following institutions: Australian Museum, Sydney, Australia (AM); American Museum of Natural History, New York, USA (AMNH); Australian National Insect Collection, Canberra, Australia (ANIC); Museum of Natural History, London, UK (BMNH); Bishop Museum, Honolulu, Hawaii, USA (BPBM); Field Museum of Natural History, Chicago, Illinois, USA (FMNH); Museo Civico di Storia Naturale ''Giacomo Doria,'' Genova, Italy (MCSNG); Muséum d'Histoire Naturelle, Genève, Switzerland (MHNG); Muséum National d'Histoire Naturelle, Paris (MNHN); Museum of Tropical Queensland, Townsville, Australia (MTQ); Naturhistorisches Museum, Wien, Austria (NHMW); Museum Victoria, Melbourne, Australia (NMV); Queensland Museum, Brisbane, Australia (QM); South Australian Museum, Adelaide, Australia (SAM); United States National Museum, Smithsonian Institution, Washington, DC, USA (USNM); Western Australian Museum, Perth, Australia (WAM); and Universitets Lund, Lund, Sweden (ZMLU). Some specimens of Satrapanus grayi were collected by staff from the Australian Museum's Centre for Biodiversity and Conservation Research, abbreviated to CBCR.
In addition to the specimens detailed below, we also examined the internal genitalia of females of two Australasian chernetids. Nesochernes gracilis norfolkensis Beier 1976 Terminology and mensuration mostly follows Chamberlin (1931) , with the exception of the nomenclature of the pedipalps and legs, and with some minor modifications to the terminology of the trichobothria (Harvey 1992b) . The specimens were studied using three techniques. Temporary slide mounts were prepared by immersion of specimens in concentrated lactic acid at room temperature for several days, and mounting them on microscope slides with 10 or 12 mm coverslips supported by small sections of 0.25, 0.35 or 0.50 mm diameter nylon fishing line or with small slivers of broken coverslips. After study, the specimens were returned to 75% ethanol with the dissected portions placed in 12 x 3 mm glass genitalia microvials (BioQuip Products, Inc.) . Permanent slide mounts were prepared by removing the pedipalps, the chelicera, left leg I, and left leg IV from specimens with the use of eye-scissors or small needles, and clearing overnight with 10% potassium hydroxide at room temperature. The specimens were then washed in several rinses of water and 5% acetic acid (to neutralise the potassium hydroxide), and dehydrated through a graded ethanol series. They were then transferred to Euparal Essence overnight at room temperature, prior to mounting in Euparal on microscope slides using 10 or 12 mm coverslips supported by small sections of 0.25, 0.35 or 0.50 mm diameter nylon fishing line. All specimens were studied using an Olympus BH-2 compound microscope and illustrated with the aid of a drawing tube. Measurements were taken at the highest possible magnification using an ocular graticule.
The maps were produced with the computer program ArcView 3.2 after the relevant locality data were stored in an Access database. Coordinates were obtained from various sources, including the Geoscience Australia Place Names Search website (http://www.ga. gov.au/maps/names) and the GeoNet Names Server (http://earth-info.nga.mil/gns/html/) produced by the National Geospatial-Intelligence Agency. Recently collected specimens were usually provided with GPS coordinates taken at the collecting site. Coordinates obtained from indirect sources (such as gazetteers) are listed below within parentheses.
FAMILY CHERNETIDAE MENGE 1855
SUBFAMILY CHERNETINAE MENGE 1855 Genus Sundochernes Beier 1932 tile setae; 1 pair of eyespots present; vestitural setae generally small, dentate and clavate.
Remarks.- Beier (1932 Beier ( , 1933 recorded three blades in the cheliceral flagellum in Chelifer modiglianii, and accordingly placed his new genus Sundochernes in the tribe Chernetini which was based primarily upon the number of cheliceral blades. Descriptions of species subsequently attributed to Sundochernes have either reiterated the possession of three cheliceral blades or have omitted flagellal blade counts.
MSH examined the syntypes of C. modiglianii during 1986 while identifying Indonesian specimens of pseudoscorpions (Harvey 1988) , and made observations on the chelicerae and female genitalia. Drawings made at the time have been subsequently mislaid, and the syntypes have not been available to us again, precluding the provision of illustrations of generically important features. Nevertheless, notes made at the time of study indicate that the cheliceral flagellum consists of 3 blades, as stated by Beier (1932 Beier ( , 1933 , and that the female genitalic region consists of spermathecae with 2 thickened tubes with rounded terminal bulbs.
Examination of the type or other material of most Sundochernes species (listed above) indicates that although some species possess three blades (e.g., S. modiglianii, S. australiensis, S. dubius, S. brasiliensis, S. queenslandicus, S. gressitti, and S. malayanus) , others possess four blades. As noted above, this basic distinction in flagellar blade number has long been used to separate chernetid taxa, commencing with Beier (1932 Beier ( , 1933 who used flagellar number to diagnose the tribes Chernetini and Hesperochernetini within the Chernetinae. Although these tribes are no longer recognized, the number of flagellar setae is still given considerable significance in chernetid taxonomy (e.g., Muchmore 1974) . Aside from flagellar blade number, the species with four blades have been found by us to possess fundamentally different spermathecal morphology from that found in S. modiglianii which is afforded high value in chernetid taxonomy. Our study suggests that these four species can be referred to two different genera with S. guanophilus, S. dewae, and S. novaeguineae placed in Troglochernes, and S. grayi in a new genus, here named Satrapanus. This makes Sundochernes a slightly more coherent genus but the situation is further complicated by species such as S. queenslandicus which is clearly distinct from both S. modiglianii, Troglochernes and Satrapanus, suggesting that a further new genus will be required to accommodate it. The systematic position of the remaining species of Sundochernes can only be determined when detailed examination of each species is completed, with particular reference to spermathecal morphology as highlighted for other chernetids by Vachon (1938) , Muchmore (1974 Muchmore ( , 1975 and Mahnert (1978) .
Genus Troglochernes Beier 1969
Troglochernes Beier 1969:185; Harvey 1991:638. Type species.-Troglochernes imitans Beier 1969, by original designation.
Diagnosis.-Troglochernes differs from all other chernetid genera by the following combination of characters: flagellum with 4 blades, or possibly 3 blades in one species; spermathecae with 2 thickened and slightly curved tubes fused basally; legs without tactile setae; carapace unicolored and with two transverse furrows; eyes or eyespots absent; vestitural setae generally small, dentate and clavate.
Description.-Adults: Vestitural setae mostly short, slightly curved, and dentate.
Pedipalps: with most surfaces finely to heavily granulate. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria; esb closer to eb than to est; isb approximately midway between it and ist; it situated in distal third of fixed finger; sb closer to b than to st. Marginal teeth of chela all closely spaced; both chelal fingers with external and internal rows of accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating midway between t and st, or adjacent to st. Chelicera: with 6 or 7 setae on hand; ls and is acuminate, sbs, bsЈ, bsЉ and bsٞ (when present) dentate, es either acuminate (most species) or dentate (T. omorgus); movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures; lamina exterior present; movable finger with 1 dorsal tooth; galea long and slender with 5-6 rami; flagellum composed of 4 blades, or possibly 3 blades in one species; two anterior blades dentate along distal anterior half, two shorter blades smooth, or in case of species with 3 blades, anterior blade dentate and others smooth.
Cephalothorax: carapace with eyes or eyespots absent; unicolored; with two transverse furrows; posterior margin straight or nearly so. Median maxillary lyrifissure present and sub-medially situated; posterior maxillary lyrifissure present.
Abdomen: tergites and sternites generally divided. Pleural membrane wrinkled striate for entire length, without setae, but females of two species with setae. Each stigmatic sclerite with 1 or more setae. Spiracles simple, with spiracular helix.
Genitalia: male genitalia of typical chernetid form; female spermathecae with 2 thickened and curved tubes fused basally.
Legs: legs I and II with an oblique junction between femur and patella; legs III and IV without tactile setae on tibiae or tarsi; metatarsus and tarsus fused into single segment (tarsus); tarsi with single raised slit sensillum; subterminal tarsal seta curved and acuminate; tarsal claws simple; arolium slightly shorter than claws.
Nymphs: Much like adults, but trichobothrial patterns as follows: tritonymph with 7 on fixed finger and 3 on movable finger; deutonymph with 6 on fixed finger and 2 on movable finger; and protonymph with 3 on fixed finger and 1 on movable finger. Chelicera of protonymph lacking seta gs. Tarsi of protonymph without single raised slit sensillum.
Remarks.- Beier (1969) proposed the new genus Troglochernes for T. imitans, a highly troglomorphic species from caves on the Nullarbor Plain, Western Australia. He treated the genus as a member of the Hesperochernetini as it possessed four flagellal blades, and distinguished it from most other genera by the elongate pedipalps and legs, and lack of a tactile seta on the posterior tarsi. Our examination of the female spermathecae of T. imitans (Fig. 14) reveals a form unlike that documented for any other Australasian chernetid genus and we consider the genus distinct from all other previously described chernetid genera on the basis of this character. Other Australasian species with extremely similar spermathecae have been detected, and despite the lack of extreme troglomorphisms, we include them here in Troglochernes and extend the diagnosis of the genus to include less highly troglomorphic species than T. imitans. Three of these species which are here transferred to Troglochernes were previously placed in the genus Sundochernes by Beier (1965 Beier ( , 1967b ), but we cannot agree with this placement as they are clearly not congeneric with the type species, S. modiglianii (Ellingsen) . Some other species currently included within Sundochernes are not congeneric with S. modiglianii, and we discuss these problems in more detail under that genus. In addition, we have found that all species here attributed to Troglochernes lack eye-spots, a feature that further distinguishes it from Sundochernes.
Species of Troglochernes differ from the other Australasian chernetid genera with four blades in the flagellum as follows: from Austrochernes Beier 1932 by the lack of tactile setae on tarsus IV [present in Austrochernes, see With (1905) and Beier (1932) ]; from Paraustrochernes Beier 1966 by the unicolored carapace [bicolored metazone in Paraustrochernes; see Beier (1966) ], and the presence of only a single pair of spermathecae in the female genitalia [two pairs of spermathecae in P. victorianus ( Fig. 2) ]; and from Marachernes Harvey 1992a by the general shape of the chelal hand (which is not much wider than the base of the fingers in Marachernes) and the lack of an internobasal mound bearing accessory teeth on the male movable chelal finger (Harvey 1992a (Harvey , 1994 . It differs from Satrapanus by the lack of eye-spots, which are present in Satrapanus, by the morphology of the female genitalia in which the spermathecae are usually lightly curved, and by the color of the carapace which is uniformly unicolored in Troglochernes, but is distinctly bicolored in Satrapanus, with the metazone paler than the remaining carapace.
Apart from these Australian genera, only 12 other genera, mostly from the northern hemisphere, have been reported as lacking tactile setae on the posterior tarsi and possessing four blades in the flagellum [Muchmore (1974) (Benedict & Malcolm 1982; Chamberlin 1952; Mahnert 1978 Mahnert , 1987 Muchmore 1974 Muchmore , 1975 Muchmore , 1984 Muchmore , 1999 , and from Gigantochernes Beier 1932 (from South America) and Cocinachernes Hentschel & Muchmore 1989 (from Mexico) , which have four (Cocinachernes) or apparently five (Gigantochernes) short spermathecal tubes (Hentschel & Muchmore 1989; Vitali-di Castri 1972) .
The spermathecal morphology of Atherochernes Beier 1954a (from Venezuela), Eumecochernes Beier 1932 (from Hawaii) and Nesochernes Beier 1932 (from New Zealand and Norfolk Island) are unknown but each can be readily separated from Troglochernes. Atherochernes differs by the presence of 5 setae on the cheliceral hand (6 or more setae in Troglochernes), and by the presence of accessory teeth only on the movable chelal finger (accessory teeth on both chelal fingers in Troglochernes) (Beier 1954a) . Eumecochernes has trichobothrium isb situated basally to est (Beier 1932) , whereas it is situated opposite or slightly distal to est in Troglochernes. Specimens of Nesochernes gracilis norfolkensis have spermathecae with three pairs of ducts each distally with small pores (Fig. 1) (Beier 1937 (Beier , 1974b (Beier , 1974a Dashdamirov 2005) , the Brazilian species C. amazonicus Mahnert 1985 possesses four blades (Mahnert 1985) . The number of flagellar blades has not been reported for the remaining species currently included in the genus-C. besucheti Beier 1973 from Sri Lanka, C. nepalensis Beier 1974b and C. martensi Beier 1974b from Nepal, and C. brasiliensis Beier 1974a from Brazil (Beier 1973 (Beier , 1974b (Beier , 1974a . Lack of knowledge of the morphology of the spermathecae for most species of Ceriochernes is severely hampering our understanding of this widespread and undoubtedly paraphyletic genus (Dashdamirov 2005) . The sole member of Ceriochernes that has four flagellar blades and lacks tactile setae on the posterior tarsi, C. amazonicus, has highly unusual spermathecae in which there are numerous spermathecal bulbs, each circular on long thin stalks, leading from a central atrium (Mahnert 1985) .
Ecology.-Although habitat preferences are unknown for T. novaeguineae, the remaining five species of Troglochernes occur in caves or are intimately associated with other animals. Troglochernes guanophilus, T. cruciatus and the highly troglomorphic T. imitans are known from caves where they inhabit guano deposits or reside under nearby rocks or leaf litter lying on the floor of the cave. Troglochernes dewae has been collected solely from bird nests, including that of the Galah (Cacatua roseicapilla), Sulphur-Crested Cockatoo (C. galerita), Carnaby's Cockatoo (Calyptorhynchus latirostris) and Rufous Treecreeper (Climacteris rufa). The sole specimen of T. omorgus found attached phoretically to the beetle Omorgus costatus (Trogidae), individuals of which are known to occur in caves where they live and breed in bat guano (Scholtz 1986 Beier 1969 Figs. 3, 7-14, 71 Troglochernes imitans Beier 1969:185-187, fig. 1; Richards 1971:19, 24, 25, 27, 28, 30, 43; Beier 1975:203; Harvey 1981:247; Harvey 1985:136; Harvey 1991:638; Moulds 2004:12. Type material examined. (Figs. 10, 13 ), 0.50 mm (Figs. 7, 11, 12) , 0.20 mm (Fig. 8) (Fig. 11) ; esb closer to eb than to est; est closer to et than to esb; isb inserted dorsally, rather than internally or externally, and closer to it than to ist; ist closer to ib than to isb; est absent from the right pedipalp of 1 female (Fig. 10) ; sb closer to b than to st; st closer to t than to sb. Venom apparatus present in movable finger with nodus ramosus terminating midway between t and st (Fig. 11) . External margin of fixed chelal finger with 2-3 ''sense spots.'' Chelicera ( Fig. 8 ): with 6-7 setae on hand; ls, is and es acuminate, sbs, bsЈ, bsЉ and bsٞ (when present) dentate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures. Movable finger with single dorsal tooth. Galea long and slender with 3 distal and 2 sub-distal to medial rami. Flagellum ( Fig. 9) Male genital opercula with numerous setae that are long and curved; anterior operculum with one pair of large slit sensilla; posterior operculum with 8 smaller sensilla. Female genital opercula: anterior operculum with numerous setae and 2 slit sensilla. Male genitalia of typical chernetid form (Vachon 1938) . Female spermathecae with 2 thickened, slightly curved, and laterally directed tubes fusing near the genital operculum (Fig. 14) .
Legs: legs I and II with an oblique junction between femur and patella ( Remarks.-This highly troglomorphic species differs from all other species of the genus by the elongate pedipalps and legs (Figs. 3, 10, 12, 13) . Troglochernes imitans has been found in seven caves situated on the western edge of the Nullarbor Plain ( Fig. 71 ): Dingo Cave (6N-160) (Beier 1969; Richards 1971) , Cocklebiddy Cave (6N-48, 31Њ57ЈS, 125Њ 55ЈE), Pannikin Plain Cave (6N-49, 32Њ02ЈS, 126Њ11ЈE), Murra-El-Elevyn Cave (6N-47) (Beier 1975) , Tiggas Lair, Scudd Cave (N-520) and Phyllistine Flattener Cave (6N-194) (this study). Accurate habitat data are lacking for most specimens but individuals have been found under stones or mineral crusts, or on dry guano, presumably produced by the Chocolate Wattled Bat, Chalinolobus morio (Gray) . Richards (1971) Diagnosis.-Troglochernes guanophilus differs from T. imitans in the lack of long slender appendages, from T. cruciatus in the number of setae on the posterior margin of the carapace (10-12 in T. guanophilus and 14-16 in T. cruciatus), from T. dewae by the morphology of the male pedipalpal patella (expanded internal margin in T. dewae, not so expanded in T. guanophilus), and from T. novaeguineae by the more robust pedipalpal patella (2.2-2.3 times longer than wide in T. guanophilus, and 2.62 times in T. novaeguineae).
Description.-Adults: Pedipalps and carapace dark reddish-brown; abdomen and legs deep red-brown in color. Vestitural setae short, slightly curved, and dentate; most sternal setae acicular with few dentate, especially on posterior sternites.
Pedipalps ( external accessory teeth and 5 internal accessory teeth. Pedipalpal setae clavate-dentate, long and slender, except on fingers where they are acuminate. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 18) ; esb closer to eb than to est; est closer to esb than to et, which is situated in distal quarter of fixed finger; isb slightly closer to ist than to it; ist closer to ib than to isb; sb closer to b than to st; st slightly closer to t than to sb. Venom apparatus present in movable finger with nodus ramosus terminating midway between t and st (Fig. 18 ). External margin of fixed chelal finger with 1 ''sense spot,'' internal margin of fixed chelal finger with 1 ''sense spot,'' and external margin of movable chelal finger with 1 ''sense spot.'' (3): (1) 9 (1) Male genital anterior operculum with long, curved setae (some reaching the genital opening); one pair of slit sensilla on anterior and posterior opercula, posterior operculum with smaller sensilla. Female genital opercula: anterior operculum with numerous setae and 3 slit sensilla, apparently formed by duplication of sensillum on left side. Male genitalia of typical chernetid form (Vachon 1938) . Female spermathecae with 2 thickened and slightly curved tubes fusing near the genital operculum (Fig. 23) .
Legs: legs I and II with an oblique junction between femur and patella ( Fig. 19 ). Leg IV ( (Fig. 29) , 0.10 mm (Fig. 28) , 0.05 mm (Fig. 30) Diagnosis.-Troglochernes dewae differs from all other members of the genus by the acuminate cheliceral seta es, the presence of 16-20 setae on the posterior margin of the carapace, and the strongly convex medial margin of the pedipalpal patella.
Description.-Adults: Pedipalps and carapace deep reddish-brown; abdomen and legs light yellowish brown in color (Fig. 4) surfaces of pedipalp finely to heavily granulate with exception of distal half of fixed chelal finger, and entire movable finger. Patella with mesal margin inflated and rounded. Pedipalpal setae stout and clavate-dentate, except on fingers where they are stout and acuminate on the entire movable finger and all but base of the fixed finger. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 31) ; eb adjacent to esb; est slightly closer to esb than to et; isb inserted sub-dorsally, rather than internally or externally, and mid-way between it and ist; ist adjacent to ib; sb adjacent to b; st slightly closer to t than to sb. Venom apparatus present in movable finger with nodus ramosus terminating near st (Fig. 31) . External margin of fixed chelal finger with 8-9 ''sense spots,'' internal margin of fixed chelal finger with 1 ''sense spot,'' and external margin of movable chelal finger with 2 ''sense spots. '' Chelicera (Fig. 29) : with 6 setae on hand; ls, is and es acuminate, sbs, bsЈ and bsЉ dentate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures. Movable finger with single dorsal tooth. Galea long and slender with 5 small distal rami. Flagellum ( Abdomen: tergites I and XI partially divided, tergites II-X (Fig. 4) Genital region: male anterior genital operculum with setae long and curved (some reaching genital opening); one pair of slit sensilla on anterior and posterior opercula. Female genital opercula: anterior operculum with ca. 60 setae and 2 slit sensilla. Male genitalia of typical chernetid form (Vachon 1938) . Female spermathecae with 2 thickened and curved tubes fusing near the genital operculum (Fig. 28) .
Legs: legs I and II with an oblique junction between femur and patella. Leg IV (Fig. 27 ) with femur ϩ patella 3.54 ((), 3.13 (&) times longer than broad. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi with single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws.
Dimensions ( Tritonymphs: Morphology generally as in adults. Pedipalps, carapace, pedipalpal coxae and anterior half of coxa I red-brown, remainder of body pale red-yellow. Chelicera: with 6 setae on hand, ls, is and es acuminate, sbs, bsЈ and bsЉ dentate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 5 small distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.90, femur 2.35, patella 1.86, chela (with pedicel) 2.76, chela (without pedicel) 2.58, hand 1.35 times longer than wide, movable finger 0.96 times longer than hand. Fixed chelal finger with 7 trichobothria, movable chelal finger with 3 trichobothria ( Fig. 32) : isb and sb absent; esb situated near eb; est slightly closer to esb than to et; ist adjacent to ib; st closer to sb than to t, which is situated in distal third of movable finger. Venom apparatus present in movable finger with nodus ramosus terminating basal to t (Fig. 32 ). Chelal teeth: fixed finger with 33 marginal teeth, plus 9 external accessory teeth and 3 internal accessory teeth; movable finger with 37 marginal teeth, plus 7 external accessory teeth and 3 internal accessory teeth. External margin of fixed chelal finger with 3 ''sense spots,'' internal margin of fixed chelal finger with 0 ''sense spots,'' and external margin of movable chelal finger with 1 ''sense spot.'' Cephalothorax: carapace 1.03 times longer than wide; without eyes; with 4 setae on anterior margin and 15 setae on posterior margin; with two deep transverse furrows.
Abdomen: Tergites I-X and sternites III-X with medial suture line. Tergal chaetotaxy: 14: 16: 17: 20: 18: 19: 19: 20: 18: 17: 17: 2. Sternal chaetotaxy: 15: (1) 14 (1): (2) Chelicera: with 5 setae on hand, ls, is, bs and es acuminate, sbs dentate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 3 small distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.69, femur 2.83, patella 1.92, chela (with pedicel) 2.99, chela (without pedicel) 2.85, hand 1.41 times longer than wide, movable finger 1.02 times longer than hand. Fixed chelal finger with 6 trichobothria, movable chelal finger with 2 trichobothria ( Fig. 33) : esb, isb, sb and st absent; est closer to eb than to et; ist adjacent to ib. Venom apparatus present in movable finger with nodus ramosus terminating basal to t (Fig. 33 ). Chelal teeth: fixed finger with 22 marginal teeth, plus 5 external accessory teeth and 3 internal accessory teeth; movable finger with 28 marginal teeth, plus 3 external accessory teeth and 2 internal accessory teeth. External margin of fixed chelal finger with 1 ''sense spot,'' internal margin of fixed chelal finger with 0 ''sense spots,'' and external margin of movable chelal finger with 1 ''sense spot.'' Cephalothorax: carapace 1.16 times longer than wide; without eyes; with 4 setae on anterior margin and 10 setae on posterior margin; with two shallow furrows.
Abdomen: Tergites I-X and sternites II-X with medial suture line. Tergal chaetotaxy: 10: 9: 10: 10: 10: 10: 10: 10: 10: 10: 11: 2. Sternal chaetotaxy: 0: (1) 3 (1): (2) 4 (2): 8: 8: 9: 9: 8: 9: 7: 2. Pleural membrane uniformly wrinkled plicate, without setae.
Legs: legs I and II with an oblique junction between femur and patella. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi with single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws. Remarks.-As discussed above, the morphology of the spermathecae and the presence of four flagellal blades indicates that this species cannot be retained in the genus Sundochernes. Troglochernes dewae has been collected solely from bird nests, including that of the Galah (Cacatua roseicapilla), Sulphur-Crested Cockatoo (C. galerita), Carnaby's Cockatoo (Calyptorhynchus latirostris) and Rufous Treecreeper (Climacteris rufa). It has been recorded from many different parts of Australia (Fig. 71) Diagnosis.-Troglochernes novaeguineae lacks the long, elongate pedipalps and legs characteristic of T. imitans, and differs from all other members of the genus by possessing more slender pedipalpal segments, e.g., female chelal patella 2.50 times longer than wide in T. novaguineae and 2.06-2.36 times longer than wide in other females of the genus. It also differs from other species of the genus by the presence of 1 or 2 setae situated within the pleural membrane adjacent to sternites V-IX (see Remarks below).
Description.-Adult female: Pedipalps and carapace dark red-brown; abdomen and legs light red-brown in color. Vestitural setae short, curved and strongly dentate; most sternal setae acicular with few dentate.
Pedipalps ( Fig. 35 ): robust and densely setose, with trochanter 1.67, femur 3.27, patella 2.50, chela (with pedicel) 3.04, chela (without pedicel) 2.90, and hand 1.57 times longer than wide; movable finger 1.17 times longer than hand. All surfaces of pedipalp finely to heavily granulate with exception of chelal fingers. Fixed finger with 39 marginal teeth, plus 7 external accessory teeth and 3 internal accessory teeth; movable finger with 43 marginal teeth, plus 9 external accessory teeth and 1 internal accessory tooth. Pedipalpal setae stout, clavate-dentate and curved, except on fingers where they are stout and acuminate on the entire movable finger and all but base of the fixed finger. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 40) ; esb closer to eb than to est; est closer to esb than to et; isb closer to ist than to it; ist closer to ib than to isb; sb closer to b than to st; st closer to t than to sb. Venom apparatus present in movable finger with nodus ramosus terminating adjacent to st (Fig.  40) . External margin of fixed chelal finger with 2 ''sense spots,'' internal margin of fixed chelal finger with 1 ''sense spot,'' and external margin of movable chelal finger with 1 ''sense spot.'' Chelicera ( Fig. 36 ): with 7 setae on hand; es, ls and is acuminate, sbs, bsЈ and bsЉ dentate, morphology of bsٞ unknown (lost from each chelicera); movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures. Movable finger with single dorsal tooth. Galea long and slender with 6 small distal to sub-distal rami. Flagellum (Fig. 37 ) apparently composed of 3 blades (see below); anterior blades dentate along the distal anterior half; other blades smooth. Serrula exterior with 17 lamellae.
Cephalothorax: carapace (Fig. 34 ): 1.26 times as long as broad; unicolored; eyes absent; with 5 setae on anterior margin, with 8 setae on posterior margin; posterior half with two moderately incised transverse furrows, anterior furrow crosses the carapace at ca. Female genital opercula: anterior operculum with numerous setae and 2 slit sensilla. Spermathecae not visible.
Legs: legs I and II with an oblique junction between femur and patella. Leg IV (Fig. 38 ) with femur ϩ patella 5.08 times longer than wide. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi with single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws. Remarks.-Beier (1965) described Sundochernes novaeguineae from a single female specimen collected from central Papua New Guinea (Fig. 71) and later recorded S. novaeguineae based upon material taken from an unspecified Papuan locality (Beier 1982) . Although we were able to only study the female holotype, we found that it possesses several features that suggest it is better placed in Troglochernes than in Sundochernes. It lacks eye-spots that are found in Sundochernes, and bears 1 or 2 setae within the pleural membrane adjacent to sternites V-IX. The only other species of Troglochernes with a similar condition is the female of T. cruciatus which bears a single seta adjacent to sternite V (Fig.  39) . This feature may attest to a common ancestry between these two species which is supported by their geography as T. novaeguineae occurs in central Papua New Guinea and T. cruciatus in north-eastern Australia (Fig.  71) . The permanent slide preparation of this specimen has obscured the morphology of the spermathecae, and the chelicerae are poorly positioned so that the number of flagellar blades is difficult to ascertain with any confidence. Our examination suggests that only three blades are present (Fig. 37) but additional specimens should be examined to obtain an accurate count. (Figs. 41-43, 46 ), 0.20 mm (Fig. 47) , 0.10 mm (Figs. 44, 48) , 0.05 mm (Fig. 45) . See Methods for abbreviations.
Dimensions (mm).-Female holotype (BPBM 6268
)
Troglochernes cruciatus
male, 1 tritonymph, 1 deutonymph, 1 protonymph, collected with holotype (AMNH); 1 male, 1 female, 1 tritonymph, 1 deutonymph, 1 protonymph, collected with holotype (BMNH); 1 male, 1 female, 1 tritonymph, 1 deutonymph, 1 protonymph, collected with holotype (MNHN); 1 male, 1 female, 1 tritonymph, 1 deutonymph, 1 protonymph, collected with holotype (MHNG); 1 male, 6 females, Rope Ladder Cave, 22 August 1993, P.
Weinstein (WAM T68621).
Etymology.-The specific epithet cruciatus, is Latin for torture or torment, and is used in reference to the junior authors' honors year (1995), during which this species was discovered and studied.
Diagnosis.-Troglochernes cruciatus differs from T. imitans in the lack of long slender (Fig. 52) , 0.40 mm (Fig. 49) , 0.20 mm (Figs. 50, 51 ). See Methods for abbreviations. appendages, from T. guanophilus, T. dewae and T. omorgus in the number of setae on the posterior margin of the carapace (14-16 in T. cruciatus and 10-12 in T. guanophilus, 10 in T. dewae and 25 in T. omorgus), and from T. novaeguineae by the more robust pedipalpal patella (2.06-2.36 times longer than wide in female T. cruciatus, and 2.62 in T. novaeguineae). Females differ from all other species by the presence of a seta situated within the pleural membrane adjacent to sternite V; other species either lack such a seta (T. imitans, T. guanophilus, T. dewae and T. omorgus) or possess 1 or 2 similar setae adjacent to sternites V-IX (T. novaeguineae).
Description.-Adults: Pedipalps and carapace reddish-brown; abdomen and legs light yellowish brown in color. Vestitural setae short, slightly curved, and dentate; most sternal setae acicular with few dentate.
Pedipalps ( external accessory teeth and 3-4 internal accessory teeth. Pedipalpal setae stout and clavate-dentate, except on fingers where they are stout and acuminate on the entire movable finger and all but base of the fixed finger. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 49) ; esb closer to eb than to est; est closer to esb than to et, which is situated in distal quarter of fixed finger; isb inserted dorsally, rather than internally or externally, and closer to it than to ist; ist closer to ib than to isb; sb closer to b than to st; st closer to sb than to t, which is situated in distal third of movable finger. Venom apparatus present in movable finger with nodus ramosus terminating midway between t and st (Fig. 49) . External margin of fixed chelal finger with 5 ''sense spots,'' internal margin of fixed chelal finger with 3 ''sense spots,'' and external margin of movable chelal finger with 3 ''sense spots.'' Chelicera ( Fig. 44 ): with 6-7 setae on hand; ls, is and es acuminate, sbs, bsЈ, bsЉ and bsٞ (when present) dentate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures. Movable finger with single dorsal tooth. Galea long and slender with 5-6 rami, extending past tip of movable finger by 0.21-0.32 ((), 0.30-0.40 (&) times length of movable finger. Flagellum (Fig. 45) composed of 4 blades; longest two blades dentate along the distal anterior half; two shorter blades smooth. Serrula exterior with 18 lamellae.
Cephalothorax: carapace ( Genitalia: male genital opercula with setae on posterior region, long and curved (some reaching the genital opening), anterior setae are shorter and curved; one pair of slit sensilla on anterior and posterior operculum, posterior operculum with smaller sensilla. Female genital opercula: anterior operculum with numerous setae and 2 slit sensilla. Male genitalia of typical chernetid form (Vachon 1938) . Female spermathecae with 2 thickened and slightly curved tubes fusing near the genital operculum (Fig. 48) .
Legs: legs I and II with an oblique junction between femur and patella. Leg IV ( Tritonymphs: Morphology generally as in adults. Pedipalps, carapace, pedipalpal coxae and anterior half of coxa I red-brown, remainder of body pale red-yellow.
Chelicera: with 6 setae on hand, ls, is and es acuminate, sbs, bsЈ and bsЉ dentate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 4-5 small distal to subdistal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.45-1.71, femur 2.30-2.60, patella 1.91-2.18, chela (with pedicel) 2.63-3.23, chela (without pedicel) 2.41-3.00 times longer than wide. Fixed chelal finger with 7 trichobothria, movable chelal finger with 3 trichobothria (Fig. 50) : isb and sb absent; esb situated near eb; est slightly closer to esb than to et; ist adjacent to ib; st closer to sb than to t, which is situated in distal third of movable finger. Chelal teeth: fixed finger with 32 marginal teeth, plus 5 external accessory teeth and 2 internal accessory teeth; movable finger with 31 marginal teeth, plus 5 external accessory teeth and 2 internal accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating basal to t (Fig. 50) . External margin of fixed chelal finger with 2 ''sense spots,'' internal margin of fixed chelal finger with 1 ''sense spot,'' and external margin of movable chelal finger with 3 ''sense spots. ' (2) 8 (2): (3) 8 (3): 10: 13: 13: 13: 10: 10: 8: 2. Pleural membrane uniformly wrinkled plicate, with 1 setae situated at junction of sternite V and pleural membrane.
Legs: legs I and II with an oblique junction between femur and patella. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi with single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws.
Dimensions ( Deutonymphs: Morphology generally as in adults. Pedipalps and carapace lightly sclerotized, abdomen creamy white.
Chelicera: with 5 setae on hand, ls, is and es acuminate, sbs and bs dentate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 3 small distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.47-1.89, femur 2.28-2.71, patella 1.88-1.05, chela (with pedicel) 2.73-3.31, chela (without pedicel) 2.73-3.31 times longer than wide. Fixed chelal finger with 6 trichobothria, movable chelal finger with 2 trichobothria (Fig. 51) : esb, isb, sb and st absent; est closer to eb than to et; ist adjacent to ib. Chelal teeth: fixed finger with 26 marginal teeth, plus 3 external accessory teeth and 2 internal accessory teeth; movable finger with 26 marginal teeth, plus 3 external accessory teeth and 1 internal accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating basal to t (Fig. 51) . External margin of fixed chelal finger with 2 ''sense spots,'' internal margin of fixed chelal finger with 0 ''sense spots,'' and external margin of movable chelal finger with 2 ''sense spots.'' Cephalothorax: carapace 0.81-1.30 times longer than wide; without eyes; with 4 setae on anterior margin and 7 setae on posterior margin; with two shallow furrows.
Abdomen: Tergites I-X and sternites II-X with medial suture line. Tergal chaetotaxy: 10: 10: 10: 10: 10: 10: 11: 11: 10: 10: 10: 2. Sternal chaetotaxy: 0: (1) 5 (1): (2) 6 (2): 10: 9: 10: 10: 10: 10: 6: 2. Pleural membrane uniformly wrinkled plicate, with 1 setae situated at junction of sternite V and pleural membrane.
Dimensions ( Protonymphs: Morphology generally as in adults. Pedipalps and carapace pale yellow, abdomen white.
Chelicera: with 4 setae on hand, ls, is and es acuminate, bs dentate; movable finger without seta. Movable finger apparently without dorsal tooth. Galea long and slender with 2 small distal and 1 small sub-distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.54 -1.81, femur 2.02-2.60, patella 1.49-2.08, chela (with pedicel) 2.84-3.34, chela (without pedicel) 2.60-3.14 times longer than wide. Fixed chelal finger with 3 trichobothria, movable chelal finger with 1 trichobothrium (Fig. 52) : esb, est, isb, ist, it, b , sb and st absent; et situated sub-distally, eb and ib situated basally, and t situated medially. Chelal teeth: fixed finger with 23 marginal teeth; movable finger with 25 marginal teeth; both fingers without external accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating distal to t (Fig. 52) . External margin of chelal fingers without ''sense spots.'' Cephalothorax: carapace 0.83-1.22 times longer than wide; without eyes; with 2 setae on anterior margin and 6 setae on posterior margin; with two very shallow furrows.
Abdomen: Tergites I-X and sternites II-X with medial suture line. Tergal chaetotaxy: 6: 6: 6: 6: 7: 6: 6: 6: 6: 6: 6: 2. Sternal chaetotaxy: 0: (1) 2 (1): (1) 4 (1): 6: 6: 6: 6: 6: 6: 4: 2. Pleural membrane uniformly wrinkled plicate, with 1 setae situated at junction of sternite V and pleural membrane.
Legs: legs I and II with an oblique junction between femur and patella. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi without single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws.
Dimensions ( Remarks.-The type and only known locality of T. cruciatus is Rope Ladder Cave, on Fanning River Station, about 70 km southwest of Townsville, northern Queensland (Fig.  71) . The Fanning River karst contains numerous caves, all of which are dry limestone solution caves. The surface ranges from open karst with no cover to karst covered in thick vine thicket. With the exception of Maternity Cave, which was inaccessible owing to its treacherous nature, all the local caves were thoroughly searched but only Rope Ladder Cave was found to support T. cruciatus.
While having an extremely limited range, the species is very abundant and specimens were found in the dark zone (sensu Howarth 1988) under moist rocks, in bat guano and in leaf litter inside the cave (Weinstein & Slaney 1995) . The caves are inhabited by Common Bent-Wing Bats, Miniopterus schreibersii (Kuhl), and Little Bent-Wing Bats, M. australis (Tomes), which excrete large quantities of droppings that accumulate into guano deposits. (Figs. 53, 54, 58 ), 0.20 mm (Fig. 56) , 0.10 mm (Figs.  57, 59 ). See Methods for abbreviations.
Troglochernes omorgus
Etymology.-The specific epithet refers to the beetle genus Omorgus, from which the holotype was found to be associated.
Diagnosis.-Troglochernes omorgus differs from other species of the genus by the greater number of setae on the carapace and tergites.
Description.-Adult female: Pedipalps and carapace dark red-brown; abdomen and legs light red-brown in color. Vestitural setae short, curved and strongly dentate; most sternal setae acicular with few dentate. Pedipalps ( Fig. 54) : very robust and densely setose, with trochanter 1.61, femur 2.41, patella 2.07, chela (with pedicel) 2.67, chela (without pedicel) 2.48, and hand 1.09 times longer than wide; movable finger 1.27 times longer than hand. All surfaces of pedipalp finely to heavily granulate with exception of distal half of fixed chelal finger, and entire movable finger. Fixed finger with 42 marginal teeth, plus 15 external accessory teeth and 8 internal accessory teeth; movable finger with 46 marginal teeth, plus 15 external accessory teeth and 6 internal accessory teeth. Pedipalpal setae stout, clavate-dentate and curved, except on fingers where they are stout and acuminate on the entire movable finger and all but base of the fixed finger. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 55) ; esb closer to eb than to est; est closer to esb than to et; isb closer to ist than to it; ist closer to ib than to isb; sb closer to b than to st; st closer to t than to sb. Venom apparatus present in movable finger with nodus ramosus terminating adjacent to st (Fig. 55) . External margin of fixed chelal finger with 10 ''sense spots,'' internal margin of fixed chelal finger with 18 ''sense spots'' (mostly placed basal to ib and ist), and external margin of movable chelal finger with 4 ''sense spots.'' Chelicera ( Fig. 56 ): with 6 setae on hand; ls and is acuminate, es, sbs, bsЈ and bsЉ dentate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures. Movable finger with single dorsal tooth. Galea long and slender with 6 small distal rami. Flagellum (Fig. 57 ) composed of 4 blades; longest two blades dentate along the distal anterior half; two shorter blades smooth. Serrula exterior with 21 lamellae.
Cephalothorax: carapace ( Fig. 53 ): 1.08 times as long as broad; unicolored; eyes absent; with 7 setae on anterior margin, with 25 setae on posterior margin; posterior half with two moderately incised transverse furrows, anterior furrow crosses the carapace at ca. 0.6 of its length, posterior furrow crosses at ca. 0.85 of carapace length; entirely granulate with exception of transverse furrows; posterior margin slightly curved. Manducatory process with 1 long distal and 1 long sub-distal seta, with sub-oral seta; remainder of maxilla with ca. 70 setae. Chaetotaxy of coxae I-IV: 24: 29: 32: 64.
Abdomen: tergites II-X and sternites III-X divided, and tergite XI partially divided. Female genital opercula: anterior operculum with numerous setae and 2 slit sensilla. Spermathecae with 2 long, thickened and slightly curved tubes fusing near the genital operculum and slightly thickened distally (Fig. 59) .
Legs: legs I and II with an oblique junction between femur and patella. Leg IV (Fig. 58) with femur ϩ patella 3.44 times longer than wide. Tibiae and tarsi of legs III and IV without tactile setae. Tarsi with single raised slit sensillum. Tarsal claws simple; arolium slightly shorter than claws.
Dimensions ( Remarks.-Troglochernes omorgus is placed in the Troglochernes as it has four flagellar blades, lacks tactile setae on tarsi III and IV, lacks eyes or eyespots, has a unicolored carapace with two transverse furrows, and small, dentate, clavate vestitural setae. The spermathecae, however, are slightly different in morphology to those of other species of the genus, as they are oriented anteriorly (Fig. 59 ) rather than projecting laterally (Figs. 14, 23, 28, 48) . While it is currently preferable to refer T. omorgus to Troglochernes rather than establish a separate monotypic genus, we suggest that the generic position of T. omorgus should be tested when further chernetids of this complex are discovered and analyzed.
The only known specimen of T. omorgus was found attached to a beetle of the family Trogidae, Omorgus costatus (Wiedemann) in south-eastern Queensland (Fig. 71) . This beetle species is widely distributed throughout Australia, as well as Papua New Guinea, the Solomon Islands, Indonesia and the Asian mainland, and has been recorded from several different cave systems where it breeds in bat guano (Scholtz 1986) . The presence of the pseudoscorpion on the beetle may simply be fortuitous, but may also signify that T. omorgus occurs in subterranean habitats like many of its congeners, and was collected while undertaking a phoretic journey after the beetle left the cave. Phoretic associations between pseudoscorpions and other animals, including (Figs. 60, 61) , 0.20 mm (Fig. 62) , 0.10 mm (Figs. 64-66) , 0.05 mm (Fig. 63) . See Methods for abbreviations.
insects, are not uncommon (e.g., Beier 1948; Muchmore 1971; Poinar et al. 1998; Vachon 1940) . Etymology.-The generic epithet refers to the presence of the only known species of the genus on Lord Howe Island (satrapa, Latin, governor of a province). The gender is masculine. Diagnosis.-Satrapanus differs from all other chernetid genera by the following combination of characters: flagellum with 4 blades (Fig. 63) ; female genitalia with 2 thickened anteriorly-directed spermathecae fused basally (Fig. 70) . See Methods for abbreviations.
Genus
into large bursa (Fig. 66) ; legs III and IV without tactile setae (Fig. 62) ; carapace dark colored except for pale metazone, and with two transverse furrows (Figs. 6, 60) ; single pair of eye-spots present (Fig. 60) ; vestitural setae generally short, slightly curved, dentate and clavate (Fig. 61) ; base of fixed chelal finger with long, clavate-dentate setae, 2 on dorsum and 2 on internal margin (Figs. 61, (67) (68) (69) (70) .
Description.-Adults: Vestitural setae mostly short, slightly curved, dentate and clavate, except for 4 setae at base of fixed chelal finger which are long and clavate-dentate setae, 2 on dorsum and 2 on internal margin (Figs. 61, 67) .
Pedipalps: with most surfaces finely to heavily granulate; fingers generally smooth. Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Figs. 61, 67) ; esb closer to eb than to est; isb approximately midway between it and ist; it situated in distal third of fixed finger; sb closer to b than to st. Marginal teeth of chela all closely spaced; both chelal fingers with external row of accessory teeth, but without internal row of accessory teeth (Fig. 67) . Venom apparatus present in movable finger with nodus ramosus terminating slightly anterior to st (Fig. 67) .
Chelicera : with 6 setae on hand; ls and is long and acuminate, sbs and bsЈ short and dentate, bsЉ and es short and acuminate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures; lamina exterior present; movable finger with single dorsal tooth; galea long and slender with 4 small rami (() or 6 longer rami (&); flagellum composed of 4 blades; distal blade dentate along anterior margin, remaining blades smooth.
Cephalothorax (Figs. 6, 60) : carapace with 1 pair of eye-spots; yellow-brown or redbrown, with metazone pale yellow or creamy white, sometimes with a central darker patch; with two transverse furrows; posterior margin slightly angulate. Median maxillary lyrifissure present and sub-medially situated; posterior maxillary lyrifissure present.
Abdomen: tergites and sternites generally divided (Fig. 6 ). Pleural membrane wrinkled striate for entire length, without setae. Each stigmatic sclerite with 1 or more setae. Spiracles simple, with spiracular helix.
Genitalia: male genitalia of typical chernetid form; female genitalia with 2 thickened anteriorly-directed spermathecae fused basally into large bursa (Fig. 66) .
Legs: legs I and II with an oblique junction between femur and patella; legs III and IV without tactile setae on tibiae or tarsi (Fig.  62) ; metatarsus and tarsus fused into single segment (tarsus); tarsi with single raised slit sensillum; subterminal tarsal seta curved and acuminate; tarsal claws simple; arolium slightly shorter than claws (Fig. 62) .
Nymphs: Much like adults, but trichobothrial patterns as follows: tritonymph with 7 on fixed finger and 3 on movable finger (Fig. 68) ; deutonymph with 6 on fixed finger and 2 on movable finger (Fig. 69) ; and protonymph with 3 on fixed finger and 1 on movable finger (Fig. 70) . Chelicera of protonymph lacking seta gs. Tarsi without single raised slit sensillum in protonymph.
Remarks.-The genus Satrapanus appears to be restricted to Lord Howe Island where a single species, S. grayi, occurs. As discussed above only a few genera of Chernetidae possess four blades in the cheliceral flagellum and also lack a tactile seta on tarsi of legs III and IV. The morphology of the female genitalia, with two short spermathecal ducts, distinguishes Satrapanus from Chelodamus, Chernes, Hesperochernes, Chelanops, Semeiochernes, Illinichernes, Gigantochernes, Cocinachernes, Paraustrochernes (Fig. 2) and Nesochernes (Fig. 1) . The spermathecal morphology of Atherochernes and Eumecochernes are unknown but each can be readily separated from Satrapanus. Atherochernes has only 5 setae on the cheliceral hand (6 or 7 setae in Satrapanus), and by the presence of accessory teeth only on the movable chelal finger (accessory teeth on both chelal fingers in Satrapanus) (Beier 1954a) . Eumecochernes has trichobothrium isb situated basally to est (Beier 1932) , whereas it is situated slightly distal to est in Satrapanus. Satrapanus differs from Troglochernes by the presence of eyespots, which are lacking in Troglochernes, by the morphology of the female genitalia in which the spermathecae are anteriorly directed and discharging from a large bursa, and by the color of the carapace in which the metazone is paler than the remaining carapace in Satrapanus but is uniformly unicolored in Troglochernes.
Satrapanus differs from the other Australian species of Chernetidae which possess four flagellar blades as follows: from Austrochernes by the lack of tactile setae on tarsus IV [present in Austrochernes, see With (1905); Beier (1932) ]; from Paraustrochernes by the position of trichobothria isb and it, which are situated distal to est in Satrapanus, but are situated adjacent to est in Paraustrochernes [see Beier (1966) ], and by the morphology of the female genitalia which consists of a single pair of spermathecae in Satrapanus (Fig. 66) , and two pairs of spermathecae in Paraustrochernes (Fig. 2) ; and from Marachernes by the general shape of the chela (which is not much wider than the base of the fingers in Marachernes) and the lack of an internobasal mound bearing accessory teeth on the male movable chelal finger (Harvey 1992a (Harvey , 1994 Pedipalpal setae short, stout and clavate-dentate, except on fingers where they are acuminate, and at base of fixed finger where 2 very long, stout, dentate setae are present on dorsum and 2 similar setae on internal margin (Fig. 61) . Fixed finger with 8 trichobothria, movable chelal finger with 4 trichobothria (Fig. 67) ; esb closer to eb than to est; est slightly closer to esb than to et, which is situated sub-distally; isb inserted dorsally, rather than internally or externally, and closer to it than to ist; ist adjacent to ib; sb closer to b than to st; st slightly closer to t than to sb, which is situated in distal third of movable finger. Venom apparatus present in movable finger with nodus ramosus terminating midway between t and st (Fig. 67) ; fixed finger with vestigial venom apparatus. External margin of fixed chelal finger with 3-4 ''sense spots,'' internal margin of fixed chelal finger with 8 ((), 5 (&) ''sense spots,'' and external margin of movable chelal finger 2-3 ''sense spots''; diploid sensillum situated between sb and st. Chelicera ( Fig. 64) : with 6-7 setae on hand; ls and is long and acuminate, sbs and bsЈ short and dentate, bsЉ and es short and acuminate; movable finger with 1 acuminate seta (gs); with 2 dorsal and 1 ventral lyrifissures; lamina exterior present; movable finger with single dorsal tooth; galea long and slender with 4 small rami (() (Fig. 64) or 6 longer rami (&) (Fig. 65) ; flagellum composed of 4 blades (Fig. 63) ; distal blade dentate along anterior margin, remaining blades smooth; third and fourth blades very closely adpressed. Serrula exterior with 16-17 lamellae.
Cephalothorax: carapace (Figs. 6, 60): 1.03-1.14 ((), 0.85-1.15 (&) times as long as broad; yellow-brown or red-brown, with metazone pale yellow or creamy white, sometimes with a central darker patch; with 1 pair of pale eye-spots; with 4-5 setae on anterior margin, with 8-10 setae on posterior margin; posterior half with two moderately incised transverse furrows, anterior furrow crosses the carapace at ca. 0.58 of its length, posterior fur- Genitalia: male genital opercula with setae generally long and curved; anterior operculum with 1 pair of slit sensilla and posterior operculum with 2 pairs. Female genital opercula with curved setae arranged approximately in inverted U; anterior and posterior opercula each with 1 pair of small slit sensilla. Male genitalia of typical chernetid form (Vachon 1938) . Female genitalia with 2 thickened anteriorly-directed spermathecae fused basally into large bursa near genital operculum (Fig.  66) ; spermathecae covered with small structures that appear to be pores.
Legs: legs I and II with an oblique junction between femur and patella. Leg IV ( Tritonymphs: Morphology generally as in adults. Pedipalps, carapace, coxae and legs pale red-brown, remainder of body pale redyellow.
Chelicera: with 6 setae on hand, ls and is long and acuminate, sbs and bsЈ short and dentate, bsЉ and es short and acuminate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 4 small distal and 1 small sub-distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 2.84, femur 2.82, patella 2.22, chela (with pedicel) 2.74, chela (without pedicel) 2.58 times longer than wide. Fixed chelal finger with 7 trichobothria, movable chelal finger with 3 trichobothria (Fig.  68 ): isb and sb absent; esb situated near eb; est slightly closer to esb than to et; ist adjacent to ib; st midway between sb and t, the latter situated in distal third of movable finger. Two very long, stout, dentate setae present on dorsum of chelal hand at base of fixed finger (Fig.  68 ). Chelal teeth: fixed finger with 28 marginal teeth, plus 4 external accessory teeth and 1 internal accessory tooth; movable finger with 35 marginal teeth, plus 5 external accessory teeth and no internal accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating adjacent to t (Fig.  68) . External margin of fixed chelal finger with 2 ''sense spots,'' internal margin of fixed chelal finger with 1 ''sense spot,'' and movable chelal finger without ''sense spots.'' Cephalothorax: carapace 1.01 times longer than broad; with 1 pair of very faint eye-spots; with 4 setae on anterior margin and 8 setae on posterior margin; with two deep furrows. Abdomen: Pleural membrane uniformly wrinkled plicate. Tergites I-X and sternites II-X with medial suture line. Tergal chaetotaxy: 6: 9: 8: 8: 9: 10: 10: 10: 10: 8: 4: 2. Sternal chaetotaxy: 7: (1) 9 (1): (2) 8 (2) Chelicera: with 5 setae on hand, ls, is, bs and es acuminate, sbs dentate; movable finger with 1 sub-distal seta (gs). Movable finger with single dorsal tooth. Galea long and slender with 4 small distal to sub-distal rami. Flagellum composed of 4 blades.
Pedipalp: trochanter 1.78, femur 2.67, patella 1.91, chela (with pedicel) 2.59, chela (without pedicel) 2.47 times longer than wide. Fixed chelal finger with 6 trichobothria, movable chelal finger with 2 trichobothria (Fig.  69) : esb, isb, sb and st absent; est closer to eb than to et; ist adjacent to ib. Two very long, stout, dentate setae present on dorsum of chelal hand at base of fixed finger (Fig. 69) . Chelal teeth: fixed finger with 21 marginal teeth, plus 1 internal accessory tooth; movable finger with 23 marginal teeth, with no accessory teeth. Venom apparatus present in movable finger with nodus ramosus terminating near t (Fig. 69) . External margin of fixed chelal finger with 1 ''sense spot,'' internal margin of fixed chelal finger with 2 ''sense spots,'' and external margin of movable chelal finger with 2 ''sense spots.'' Cephalothorax: carapace 1.17 times longer than broad; with 1 pair of eye-spots; with 4 setae on anterior margin and 8 setae on posterior margin; with two shallow furrows.
Abdomen: Pleural membrane uniformly
DISCUSSION
The Chernetidae are the largest pseudoscorpion family with 112 genera and more than 650 valid species. Harvey (1991) recorded 110 genera, and while six new genera have since been named (Harvey 1992a (Harvey , 1995 Mahnert 1994 Mahnert , 2001 Muchmore 1997; Dashdamirov 2005) , four genera have been synonymized (Muchmore 1992 (Muchmore , 1996 (Muchmore , 1999 Mahnert 1994) . The Australasian fauna is poorly known with only 37 named genera (Table 1) and with many unnamed species represented in museum collections. Including the two new species named in this manuscript, there are only 36 indigenous species named from Australia, 36 from New Zealand, 4 from New Caledonia, 21 from Papua New Guinea, and 20 species from Indonesia. The present study has partially clarified the identity of the genus Sundochernes by removing some species originally included in that genus. Three of these species were transferred to Troglochernes, a genus originally named for a peculiar troglobite, T. imitans, found within caves situated in the Nullarbor karst of southern Australia. A third was removed to a new genus, Satrapanus, thus far only known from Lord Howe Island, and two new species were named, one from a cave in north-eastern Queensland and the other from a beetle in south-eastern Queensland.
The new definition of Troglochernes presented here avoids the problem of characterizing a genus principally by a suite of troglomorphic features. Nevertheless, T. imitans remains one of the most highly modified troglobitic members of the Chernetidae, with extremely attenuated pedipalps and legs (Fig. 3) , and is perhaps only rivalled by some species of the Brazilian genus Spelaeochernes Mahnert 2001 (Mahnert 2001) . The two other cave-dwelling species of Troglochernes, T. guanophilus and T. cruciatus (Fig. 5) , show no clear troglomorphies but are paler in coloration than the other three species, T. novaeguineae, T. dewae (Fig. 4) and T. omorgus, suggesting modifications resulting from their cave-dwelling existence. The absence of more obvious morphological changes in T. guanophilus and T. cruciatus may suggest a more recent colonization of cave environments than T. imitans.
The Nullarbor karst is composed of Upper Eocene and Miocene limestones within the Eucla Basin that were deposited during periods when the sea level was up to 300 m above the current sea level (Lowry & Jennings 1974) . Substantial uplifting during the late Miocene (10-11 mya) lifted the Eucla Basin above sea level (Lowry & Jennings 1974) , thus exposing the karst to weathering and erosion. The entire plain is very flat with little inclination. While a marine transgression covered the Roe Plain, which is situated on the southern flank of the Eucla Basin, during the Pleistocene, the remainder of the basin was unaffected. Much of the Nullarbor karst has cavernous spaces ranging from small solution pipes to enormous caves (Richards 1971; Lowry & Jennings 1974) . Aspects of the biological attributes of the caves known at the time were documented by Richards (1971) , who noted a number of unusual and highly modified troglobites. As well as T. imitans, the arachnid fauna of the caves currently consists of several blind spiders including the mygalomorph Troglodiplura lowryi Main 1969, the ctenid Janusia muiri Gray 1973 and four species of the stiphidiid genus Tartarus Gray 1973, T. mullamullangensis Gray 1973 , T. murdochensis Gray 1992 , T. nurina Gray 1992 and T. thampannensis Gray 1992 (Main 1969 , 1993 Gray 1973 Gray , 1992 , as well as a blind gnaphosid (V. Ovtsharenko, pers. comm.). Recently, the discovery and description of a large blind cryptopid centipede, Cry-tops roeplainsensis Edgecombe 2005 , with a body length of 4.6-7.8 cm, from two caves on the Roe Plains (Edgecombe 2005) highlights that further troglobites are to be expected from the region.
Troglochernes imitans was coded as a troglophile by Richards (1971) , based upon an assessment of the preference for guano habitat and the lack of extremely pallid coloration. But the relatively high levels of morphological modification found in T. imitans suggest a long divergence time from the epigean populations from which it was originally derived. The karst has been exposed above sea levels and hence habitable by terrestrial organisms since the late Miocene, but the relative age of the caves themselves is somewhat conjectural.
The three cave-dwelling species of Troglochernes all appear to be guanophiles. Troglochernes imitans inhabits dry guano produced by the Chocolate Wattled Bat Chalinolobus morio (Gray) within caves on the western portion of the Nullarbor Plain (Fig. 71) . Troglochernes guanophilus resides in bat guano within Fig Tree Cave in southeastern New South Wales; the caves in the Wombeyan region accommodates five bat species including the Common Bent-Wing Bat (Miniopterus schreibersii) and the Eastern Horseshoe Bat (Rhinolophus megaphyllus Gray) (Jones et al. 1998) . Rope Ladder Cave in northeastern Queensland supports large populations of T. cruciatus living in or near guano derived from Common Bent-Wing Bats (Miniopterus schreibersii) and Little BentWing Bats (M. australis). Although T. imitans, T. guanophilus, and T. cruciatus are all found in guano deposits within cave ecosystems, there is some indication that they are not each others closest relatives, suggesting that they have independently developed from surface dwelling ancestors. This evidence consists of the presence of setae within the pleural membrane adjacent to the sternites in the epigean T. novaeguineae (Fig. 39) and the cavernicolous T. cruciatus (Fig. 47) suggesting that they may represent sister-species. This relationship is, however, only tenuously supported and alternative scenarios may be possible.
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